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actively, and their lifespan (in mice approxi-
mately 6 weeks) is distinctly shorter than that
of recirculating T lymphocytes.

There are occasional large B 'blast' cells in
the thoracic duct and blood: these cells have
arisen in the proliferative response to various
antigenic stimuli: many of them differentiate
into plasma cells, some in the lamina propria of
the gut where they produce IgA antibodies,
others in the lymph nodes, etc. where they
mostly produce antibodies of other classes.

As with the T cells, it is unlikely that virgin B lym-
phocytes leaving the primary lymphoid organ (in
mammals the haemopoietic marrow) enter directly
into the recirculating lymphocyte pool. The number
of B lymphocytes leaving the marrow appears to
exceed greatly the number of lymphocytes entering
the recirculating pool. Like virgin T cells, many ap-
parently die quickly, probably in the spleen, and it
may be that the recirculating B lymphocytes are
mainly memory cells resulting from proliferation of
those virgin cells which meet an antigen to which
they can respond by proliferation.

Accordingly, the recirculating T and B
lymphocytes, which make up the great majority
of small lymphocytes in the secondary lymphoid
organs, blood and lymphatics, are likely to con-
sist mainly of relatively long-lived memory cells.

Once antigen has been encountered, the pri-
mary immune response will have resulted in
addition of specifically responsive T and B
memory cells to the recirculating lymphocyte
pool. On subsequent encounter with the same
antigen, it is these memory cells which are re-
sponsible for the rapid and enhanced secondary
antibody response and strong cell-mediated
immunity (Fig. 5.20).

In both primary and secondary antibody re-
sponses, the proliferating B cells differentiate
into effector cells (antibody-producing end-
stage plasma cells) and B memory cells which
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Fig. 5.20 The secondary immune response. The
appropriately primed T and B memory cells in the
recirculating lymphocyte pool proliferate in the
secondary lymphoid tissues, providing memory cells
(which re-join the recirculating pool) and effector
cells- The effector B cell is the plasma cell. The effec-
tor T cells include proliferating 'blast' cells and pro-
bably also the T memory cells (see p. 119). The pri-
mary response is similar, but depends on relatively
few virgin T and B lymphocytes responsive to the
antigen, and so is slower and smaller than the secon-
dary response.

join the re-circulating pool. In T-cell responses,
the distinction between effector and memory
cells is not so clear cut: the effector T cell is
capable of producing lymphokines on reacting
with the appropriate antigen, and of killing
target cells (e.g. of allografts) which incorpor-
ate the antigen in their surface membrane. Both
the proliferating blast cells of the cell-mediated
immune response and the T memory cells
which result from the response are capable of
these effector functions.

The specific response of individual lymphocytes to antigenic
stimulation

During their maturation in the sheltered en-
vironment of the primary lymphoid organs,
individual lymphocytes differentiate in such a
way that each one becomes capable of respond-
ing to only a narrow range of antigenic de-
terminants or epitopes. The result is a continu-

ous supply of virgin lymphocytes of such
considerable diversity that no matter what or
how many natural or artificially-prepared for-
eign antigens are introduced into the body, there
are likely to be some lymphocytes capable of
mounting a specific immune response against